Expression and characterization of a cDNA for rat kidney biliverdin reductase. Evidence suggesting the liver and kidney enzymes are the same transcript product.
Biliverdin reductase is a unique dual cofactor- and pH-dependent enzyme that converts biliverdin to bilirubin and displays extensive inter-organ pI and molecular weight microheterogeneity. Presently we have explored the molecular basis for these properties. The amino acid composition and the sequences of NH2 termini plus five tryptic fragments of purified rat liver and kidney enzymes were obtained. A 62-nucleotide DNA probe was designed and in combination with antibody was used to screen a rat kidney cDNA library. A cDNA sequence of 1108 base pairs (bp) containing an 885-bp open reading frame was generated. The cloned cDNA probe detected a single mRNA of approximately 1500 bp in liver and kidney. The open reading frame encodes a 295 amino acid protein. Methionine and aspartic acid residues at positions 1 and 2 of the deduced protein are removed during processing. The deduced amino acid composition of the mature protein closely matched that of the purified rat liver and kidney enzymes. All liver peptides were found in the deduced amino acid sequence of kidney enzyme and the NH2 termini of both enzymes were identical. The expressed protein co-migrated with purified reductase and was recognized by antiserum to the enzyme. The expressed reductase displayed two distinct pH optima using a different cofactor at each pH: NADH at the lower pH 6.7-6.9 range and NADPH at pH 8.5-8.7. The findings suggest that the liver and kidney enzymes are the products of the same transcript(s) and that their microheterogeneity may reflect tissue-specific post-translational modifications.